This paper reports on the results of an experiment that investigated the response rate and data quality effects of two alternative methods for making initial contact with potential respondents in a sample survey. The study was conducted in a university setting and selected students were initially contacted about their participation in the survey either thru an e-mail message or thru their own customised university portal. Survey findings revealed that the e-mail alternative resulted in a significantly higher overall response rate. However, the findings also revealed that there were significant differences in the responses of the two groups with respect to the evaluations given by students regarding their academic and social well-being at the university. Specifically, sample members in the portal group gave significantly more positive evaluations regarding their academic and social well-being than did members of the e-mail group. However, there were no significant differences between the responses of the two groups in terms of their evaluations of either the university"s food court or the campus recreational centre. Additionally, despite efforts within both groups to achieve a high response rate and a representative sample, neither alternative was able to produce a sample that had a high response rate or a sample that was representative of the population in terms of either students" gender or grade point average. Implications of these findings for conducting surveys, especially those of student populations, are also discussed.
Introduction
In recent years, marketing and survey researchers have investigated how various data collection strategies have affected response rates and data quality in online surveys (see, for example, Marcus, et al., 2007; Taylor et al., 2005; Deutskens, et al., 2004; Manfreda, et al., 2002; Sheehan, 2001; Taylor, 2000) . While the number of such studies is relatively small compared to those involving other frequently used modes of data collection, the internet"s speed, efficiency, and low cost have all spurred researchers in a variety of disciplines to search for improved data collection strategies. This paper reports on an experimental study conducted in a university setting where it was possible to survey students online either by notifying them about the survey through an e-mail message or by having them receive notice about the survey on their customised university portal. These customised portals allow the university to communicate with designated students on numerous topics and issues, one of which being their selection in a sample for a university sponsored survey.
The study was undertaken in response to the university"s decision to greatly reduce the use of e-mail messages (including requests for survey participation) as a means for communicating with their students. Members of the student body had complained about the wide spread use of what they perceived to be "junk e-mail" messages that were being sent by university officials. Because this decision impacted requests for survey participation and because this decision was made without prior consideration of response rate or data quality implications, it was subsequently decided to conduct an experimental study in order to determine whether this change in procedure would, in turn, impact the quality of sample data obtained in future online surveys conducted by the university. Specifically, the objectives of the experimental study were (i) to determine whether there was a significant difference in the response rate between the group that received a request for participation through an e-mail message and the group that received a request for participation through their customised portal, (ii) to determine whether each alternative (e-mail and portal) was able to produce a sample of respondents that was representative of the population from which it was drawn, and (iii) to determine whether survey results varied depending upon which method was used to initially contact potential respondents. Porter and Whitcomb (2003) , in their review of the literature, found that there had been a paucity of research that examined the effects of contact type on web survey response rates. Noting the importance of this area as evidenced by the rich literature on this topic for other modes of data collection, the authors conducted an experimental investigation that examined how various factors such as personalisation of the salutation, setting a deadline for participation and the statement of sample selectivity affected survey response rates. Their research findings showed that while personalisation had little impact on the response rate, setting a deadline for participation and informing sample members of their selectivity did have a positive effect. The finding on personalisation contradicted results of a previous study based upon a meta-analysis of sixty-eight web surveys which found that the use of personalisation in the initial contact did increase the response rate (Cook et al., 2000) . Ilieva et al. (2002) , following up on the work of Schaefer and Dillman (1998) , strongly advocated the use of mixed modes of data collection (for example, online and mail) especially when conducting international marketing research surveys. They argued that researchers using such an approach were much more likely to obtain a representative sample than they would be if only a single mode of data collection were used. More recently, Porter and Whitcomb (2005, 2007) extended their research to examine the effects of mixed mode contacts and alternative e-mail subject lines on response rates. Here the authors found no significant differences if survey prenotification and reminders were sent to sample members by either paper or an e-mail message. Past research, conducted by Schaefer and Dillman (1998) and Kaplowitz, et al. (2004) , had produced contradictory evidence on this subject with the former finding e-mail correspondences preferred to paper correspondences, while the latter reaching an opposite conclusion. For e-mail subject lines, the findings revealed that the effects were a function of the level of involvement that sample members had with the survey sponsor.
The present research study examines another area related to how the nature of the initial contact affects response rates and data quality. The study also looks at other factors that must be investigated before researchers will be able to have a high degree of confidence that their survey findings are representative of the population from which their sample was drawn.
Methods
In the present study, the population of 7,220 students at a large American university was randomly divided into two groups (portal and e-mail) of 3,610 students each. Prior to sample selection, the population was stratified by gender and class year so that each of the two experimental groups mirrored the population in terms of these two characteristics. Once the sample selection had been made, a subsequent analysis revealed that the groups were also identical in terms of their mean grade point average (GPA).
The survey questionnaire was comprised of four sections. The first asked participants to evaluate various items that were directly related to their academic and social well-being on campus. This section was followed by one in which students evaluated the university"s food court and its recreational centre on a number of different dimensions. The next section asked students to indicate the extent to which they believed that five potential problems areas (academic dishonesty, alcohol abuse, drug abuse, racism and sexual harassment) were present on their campus. The last section contained classification questions. Sample members were told in the introductory remarks to the survey that their participation would help university officials to improve students" overall educational experience.
Students received the actual survey announcement either through an e-mail message which included a direct link to the questionnaire or by a notice with an accompanying survey link posted on their customised portal. Two follow-up reminders were also sent by similar methods to increase the survey"s response rate within each group. Further, as an incentive for participation, all students who completed the survey questionnaire were entered into a raffle for book store gift certificates.
Hypotheses
It was hypothesised that the student group which received an e-mail message that introduced them to the survey would have a higher overall response rate than the student group that received notice of the survey directly from their portal. There are two reasons for this. First, the e-mail message sent to each student increases the perceived importance of the survey compared to the portal alternative. This is analogous to the use of first class postage in a mail survey compared to that of a bulk mailing of survey questionnaires. Second, with the e-mail message, students are more likely to become aware of the survey than they would be from the university"s portal. This is because students are more likely to check their e-mail messages than they are to check the portal alternative and, even if they were to check their portal, there would be other items competing for their attention.
It was further hypothesised that neither the obtained e-mail sample nor the obtained portal sample would be representative of the population from which it was drawn on three characteristics -gender, class year and GPA. Past studies, have shown that (i) females and (ii) freshmen and sophomores were more likely to participate in internet surveys than their male and upper-class counterparts (Porter, 2004) . In addition, it was hypothesised that the GPA of participating students would be higher than the non-respondents since those with the most positive academic experiences and better grades would be the ones most likely to participate in the survey due to these positive factors.
Finally, it was believed that student participation in the survey would be correlated with the ratings given to the academic and social life items with those students who evaluated these items most positively also being the ones most likely to complete and return the questionnaire. Because of this, it was further hypothesised that the smaller sample of respondents in the portal group would give higher and more positive ratings to these items compared to the larger number of sample respondents in the e-mail group. However, this was hypothesised only for the academic and social life items and not for the food court, recreational centre items and problem area items which were hypothesised to have little, if any, correlation to survey participation.
Results

Response rate
The student group that received the request for participation directly from an e-mail message had a response rate of 28% compared to a response rate of 21% for the group that received its request directly from their customised portal. As shown in Table 1 ., this difference of seven percentage points was significant at the .01 level and provided confirmation of the previously stated hypothesis. In percentage terms, the e-mail group's response rate was one-third higher than the portal group's response rate. On the other hand, these rather low response rates occurred despite using data collection strategies in both groups that were designed to increase survey participation. 
Sample representativeness
One critical consideration in any survey is whether the obtained sample of respondents is representative of the population from which it was drawn. In this study, the population characteristics with respect to three variables (gender, class year and grade point average) were known. These known characteristics were compared to the obtained sample characteristics of those in both the e-mail and portal groups. The results of this comparison, shown in Table 2 ., revealed that neither sample was representative of the population from which it was drawn on either gender or GPA. The groups were, however, representative of the population with respect to class year.
The differences between sample and population characteristics were large in the portal group for both gender and grade point average. While the overall population was evenly split between males and females, the females in the portal group were far more likely to participate in the survey compared to their male counterparts (64% vs. 36%). Additionally, for grade point average, the GPAs for sample members in the portal group were significantly higher than the actual GPAs of students in the population. For example, 58% of the survey participants claimed to have a GPA of at least 3.25 compared to a known population percentage of 46%. Further, only 11% of the participants in the portal sample claimed to have a GPA under 2.75 compared to the known population percentage of 23%. One note of caution, since the sample participant GPAs were self-reported, the differentials that were found between sample participants and the population could also be due to measurement error rather than to non-response error. In terms of class year, there was a slightly higher rate of participation among freshmen and sophomore students compared to those in their upper class years. These differences, though, were too small to be statistically significant. (Chi-square=1.24, df=1, p=.266)_ Significant differences were also found for gender and GPA between the e-mail sample of participants and the population. However, the difference for gender was considerably smaller. For the e-mail group, the sample was overrepresented by females by just fourteen percentage points (57% vs. 43%) compared to a twenty-eight percentage point differential in the portal group. Again, for class year, statistically significant differences did not exist between the sample respondents and the population.
The previous analysis compared each group"s sample of participants to their respective populations. We now look at this problem in a slightly different fashion in order to determine whether the actual respondents in the e-mail group differed from the actual respondents in the portal group in terms of gender, class year and GPA. Results are presented in Table 3 . and indicate that the two groups differed only with respect to gender. There was a significantly highly percentage of female respondents in the portal group compared to the percentage of female respondents in the e-mail group. This difference was significant at the .01 level. Significant differences did not exist for either GPA or class year. 
Analysis of survey responses
The next step in the analysis was to determine whether the survey responses regarding various aspects of a student"s life on campus varied depending upon whether the request for participation came directly from an email message or from a notice on a student"s portal. We turn first to items involving the evaluations of particular aspects of a student"s academic and social life. In this part of the questionnaire, students were asked to give their evaluation (1, 2, 3, 4, 5) on fifteen different dimensions. The actual scale was: Poor 1 2 3 4 5 Excellent. Table 4 . presents the differences in the average evaluation ratings for participants within each of the two groups and the associated t-values, degrees of freedom and one-sided p-values. Consistent with the previously stated hypothesis, on every one of these fifteen items, the smaller number of participants in the portal group gave a higher and more positive evaluation rating than did the larger number of participants in the e-mail group. For seven of these fifteen items (including the overall evaluation rating), the differences were significant at the .01 level and, for two other items, the differences were significant at the .05 level.
Given the above results, a subsequent analysis was conducted to determine whether the differences that were obtained between the portal and the e-mail groups were more a function of gender than a function of the mode of initial contact. This was necessary since there were a far higher percentage of females in the portal group than there were in the e-mail group. If females were substantially more positive in their ratings than males, then the differences could be attributed more to gender differences than to differences in the mode of initial contact. However, this turned out not to be the case as the subsequent analysis revealed that males and females varied little in terms of their ratings to these fifteen items in both the e-mail and in the portal groups. Students were asked for their opinions concerning the university's food court and its recreational centre. Once again, a five-point evaluation scale was used. As hypothesised and unlike the previous set of items, there were no significant differences in the ratings of survey members in the portal and e-mail groups. This can be seen in Table 5 .
Finally, students were asked to indicate the degree to which they believed that five potential problem areas were present at their university. As shown in Table 6 ., on only one of these potential problem areas, academic dishonesty, was there a significant difference at the .05 level in the average ratings of the portal respondents and the e-mail group respondents. Here, those in the portal group were significantly more likely to believe that academic dishonesty was a problem at the university. A possible explanation for this, in part, may be due to the fact that female students, who were overrepresented in the portal group, were also significantly more likely than their male counterparts to say that academic dishonesty was a problem on the campus. The next two largest differences were for alcohol abuse and drug abuse with portal members, once again, believing that these were more a problem than those in the e-mail group, but the differences that were found were not large enough to be statistically significant. 
Discussion
The results of this experiment revealed that a significantly higher response rate was obtained in the e-mail group than in the portal group, that portal group sample members gave consistently more positive evaluations about their academic and social life on campus than did their counterparts in the e-mail group, and that neither the e-mail nor the portal alternative produced a sample that was representative of the population from which it was drawn in terms of either gender or GPA. Taken together these three results indicate that the university"s decision to switch its initial mode of contact from an e-mail message to students" customised portal could have potentially serious data quality implications in future surveys.
It appears that students who are frequent visitors to their portals are the ones who are most engaged with their university and evaluate their experiences most positively.
A sample obtained exclusively from the portal will clearly not provide a sample that is representative of the student body.
Another area for concern is the large difference in response rates between males and females, both overall and within each of the two groups. The reason for the concern is that there are likely to be many areas in which males and females differ in their opinions, although this was not the case in the present study. While the reasons for these response rate differences are unknown, this particular problem requires future research since extensive efforts and resources are likely to be required to secure acceptable response rates and representative samples. Serious consideration must also be given in future studies to conducting follow-up surveys of nonrespondents to determine the nature and extent of any biases that might exist.
In conclusion, there have been numerous studies that have looked at the incremental effects of alternative data collection strategies in online surveys. Such studies are valuable for helping researchers in their attempts to obtain samples that are representative of the population. However, this study clearly suggests that online surveys may have their own unique problems and researchers must be especially careful that the samples that they obtain are, in fact, representative of their target populations. The findings also lend support to the arguments made by researchers who have strongly advocated the use of mixed modes of data collection.
